Supplementary table 1 Mutations associated with HBsAg/anti-HBs coexistence

Regions

Mutation
patterns

Mutations appeared in HBsAg/anti-HBs coexistence

Referenc
e

Small HBsAg
encoded by S
gene

MHR
(99-160
aa)

Within
lal
determin
ant (124-

147 aa)

First loop (124-137
aa)

Point mutations

Genotype B: sT126A/S, sG130R/K, sS132P/F, sM133T/S/L,
sF134|

Genotype C: sT125A/M/H, sI126S/T", sP127T, sA128T/V,
sQ129H/K/R/P/S, sG130R/S/A, sT131I/P, M133K/T,
sF134L/V/Y/S/l, sP135L, sS136P/F, sC137R/Y

Glycosylation
mutations

Genotype B: sT126N, sQ129N, sG130N, sT131N
Genotype C: sl126N, sQ129N, sT131N, sG130N+sT131N,
sG130N+sT131l, sT131N+sM133T

Second loop (139-
147aa)

Point mutations

Genotype B: sT143L/M, sD144V, sG145R"
Genotype C: sC139R/Y, sS/T140l, sK141E, sP142L/S/G/,
sS143M/T, sD144A/E, sG145R/K/T/G/A, sN146S, sC147S/R

[1-11]

Outside of ‘a’ determinant
(99-123, 148-160 aa)

Point mutations

Genotype B: sM103l, sP105R, slI110L, sS117T, sK122S,
sA159G/V

Genotype C: sY100S/C, sQ101K/R/H, sL109P, sL110l/S,
sP111L, sG112R/E, sT113S, sS114T/A, sT115A/S, sS117G,
sT118R, sG119W/R/E, sP120Q/T/A/S, sC121R, sK122R/I,
sT123A/V/I, sT148A, sC149R, sP151L, sF158L, sA159G/V

(6, 8, 10,
12]

Glycosylation
mutations

Genotype C: sD99N, sT113N, sS114N, sT115N(C), sT116N,
sS117N, sK122N, sT123N, sK/R160N

[2, 6-8,
10]

Inserted mutations

Genotype B: s112-113 "STNR" insertion, s114-115 "S"
insertion, s126-127 "SARIVNTT" insertion

Genotype C: s112-113"N"/"NG"/"TNR"/"KNA" insertion,
s114-115 "NT"/"NTT"/"TTN"/"NTSTT" insertion, s115-116
“INGTST” insertions, s116-117 “TTTT”/“STTT”/“STGR”
insertions, s127-128 "L" insertion

[2I 3[ 8[
10, 13]




Continuous mutations

Genotype C: sT131IN+sS132F+sM133T+sF134l,
ST125H+s1126T+sP127T+sA128V

Deletions

Genotype C: sT113N+ deletion in 114-116 aa, deletion in 117-
124 aa

Outside of MHR

Close to N-
terminal (1-98 aa)

Point mutation

Genotype B: sN3S, sA5S, sL8P, sN40S, sG44E, sS61L, sP67Q,
sC76Y, s192T", s1.94S", sV96G/A

Genotype C: sT5A, sV14A, sQ16P, sR24K, sP29L, sQ30R,
sS31R, sS34L, sN40S, sL42V, sG44E, sP46L, sTA7K/A, sP49L/R,
sQ51R, sS53L, sS55F, sN59K, sH60P, sP62L, S64F/Y, sC69Y,
sW74L, sC76Y, sL77R, sR78Q, sF80S, sI86T, s/192T", sF93C,
sC95W', sV96G/A, sLI8V

[6, 10,
11, 14,
15]

Close toC-
terminal (161-226
aa)

Point mutation

Genotype B: sY161F, sE164G, sV168A, sL175S, sL186H,
sW196L, sM198l, sS204N, sF220C/L/W

Genotype C: sF161Y, sE164G/D, sV168A, sS174T, sL175S,
sG185R, sP188L, sV190A, sM198W, sP203H, sS204R,
sY206C/H, sS210R, sL213l, sF219L/S, sC221Y, sY225F

[6, 8, 10,
14, 16]

Stop mutations

Genotype B: sF220stop”
Genotype C: sC69stop”, sW182stop’, sW199stop, sK212stop,
sL216stop, sF219stop

[3I 6I 8I
17]

Large and
middle HBsAg
encoded by
preS/S gene

preS1 (1-119 aa)

4 epitopes for T
cells; 9 epitopes
for B cells

Deletions

Genotype B: Deletion in 98-106 aa
Genotype C: Deletion in 42-47 aa, 57-117 aa, 66-112 aa, 107-
113 aa

Stop mutations

Genotype C: G59stop, W77stop

preS2 (120-174 aa)

2 epitopes for T
cells; 1 epitope for
B cells

Deletions

Genotype C: Deletion in 125-135 aa, 122-139 aa, 125-138
aa, 132-141 aa

Stop mutations

Genotype C: R137stop

(3, 14,
18-21]




Initiation codon

Initiation codon
mutations

Genotype B: M1201/T/V

Point mutation

Genotype C: rtN13S, rtP17A, rtH55Q, rtS78T, rtP109Q,
rtN123l, rtD131E, rtE134V, rtR138K, rtN139Q, rtV142D,
rtR153Q, rtH156R, rtV173L, rtL180M, rtA181T, rtF183stop,

Polymerase rtP184T, rtM204V, rtk212stop, rtV214A, rtF221Y; [1, 3,9,
encoded by P RT region (1-344 aa) Genotype B: rtR110G, rtN131H, rtR153Q/H, rtA181T, 11, 22-
gene rtV207M, rtL220V, rtN226T, rtL229M 26]
Double or
multiple Genotype C: rtL180M+rtM204V, rtV173L+rtL180M+rtM204V
mutations
Mutations in G1742A, T1753C, A1755C, A1762T, G1764A, T1768A, [3, 10,
nucleotide level | C1773T, A1775G, T1802C, A1846T, A1762T+G1764A" 26-28]
BCP (1742-1849 nt) and X gene (1374-1838 nt)
Mutations in
amino acid level | K130M+V131lI
HBXxA,
(HBxAe) 3,5, 10]

preC/C (1814-2452 nt)

Point or double
mutation in
nucleotide level

G1896A (W28stop), G1899A, G1896A+G1899A"

1. Bold mutations were reported to be associated with an increased risk of HCC.

2. Mutations with the sign () and italic format were more frequently discovered in HBsAg/anti-HBs coexistence group compared to HBsAg alone group.

3. Mutations with underline were first found and only occurred in coexistence situation.

4. Abbreviations: HBsAg, hepatitis B surface antigen; anti-HBs, antibodies against HBsAg; MHR, major hydrophilic region; RT, reverse transcriptase; BCP, basal

core promoter; HBxAg, hepatitis B x antigen; HCC, hepatocellular carcinoma; nt, nucleotide; aa, amino acid; CTL, cytotoxic lymphocyte.
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